Penile implant malfunction is usually treated by removal of the original malfunctioning implant followed by replacement with a new device. During replacement, the original implant can be explanted without any difficulty, as it is not adherent to the surrounding tissue. Herein, we describe two cases of tissue ingrowth into the implant that produced difficulty during explantation and suggest ways in which this condition can be managed.
Introduction
In 1973, Dr Brantley Scott introduced the inflatable penile prosthesis for the treatment of erectile dysfunction. 1 These inflatable devices added a more physiological dimension of controlled rigidity and flaccidity of the penis to the existing semirigid implants. Earlier inflatable penile implants had a high mechanical failure rate. 2, 3 The manufacturers of the implants have constantly strived to study the causes of failure of implants and have made necessary modifications. This has led to a great improvement in the mechanical reliability of the implants. [4] [5] [6] [7] In 1984, AMS introduced a Gore-tex sleeve on the input tubing to prevent direct contact of the silicone tubing with the silicone of the cylinders when they lie side by side within the corpora cavernosa. 8 This virtually eliminated the cylinder leak by preventing the silicone wear due to friction between the cylinder and the tubing. Silicone is impervious to tissue ingrowth, and hence removal of penile implants for mechanical failure is relatively simple. Gore-tex, however, allows the tissue to grow within it [9] [10] [11] [12] and, for this reason, very often the Gore-tex sleeve adheres to the surrounding tissue. As a result, the Gore-tex sleeve often separates from the input tubing during explanting and is retained while the rest of the implant comes out. Usually the retained sleeve is not of much consequence, unless the implant is clinically or subclinically infected.
In 1987, AMS introduced another revolutionary modification in the cylinder design. 7 The earlier implants had a single layer of silicone. However, uncontrolled expansion of the silicone frequently caused aneurysms of the cylinders. Hence, AMS introduced new cylinders with a middle layer of woven fabric that would limit the expansion of the cylinder. The middle layer was enclosed between the outer and inner layers of silicone. This unique design allows the manufacturers to manufacture cylinders that increase in length and girth (AMS Ultrex) or cylinders with controlled expansion (AMS CX cylinders). While the outer silicone layer does not allow any tissue ingrowth, the middle layer of woven fabric layer readily allows tissue ingrowth. Since this layer is completely separated from tissues by the outer silicone layer, this is usually of no consequence. Herein, we describe two cases where significant difficulties were encountered during repeat penile surgery due to tissue ingrowth into the penile implant.
Case # 1
A 61-y-old African-American gentleman presented to the outpatient clinic with a nonfunctioning penile implant of approximately 3 months duration. Local examination revealed the presence of a malfunctioning penile implant with total fluid loss. The patient underwent surgery for replacement of the malfunctioning implant. The corpora cavernosa were exposed bilaterally through a penoscrotal incision. The pseudocapsule was exposed and incised to expose the implant cylinder. The cause of the implant malfunction was a break in the outer silicone layer of the left cylinder that had contracted in a concertina-like manner to expose a large area of the underlying woven fabric. The surrounding tissue had ingrown into this layer, resulting in dense adhesion between the implant cylinder and the corporal tissues ( Figure 1 ). Considerable difficulty was encountered in explanting the cylinder. Removal of the cylinder was achieved only after extending the corporotomy incision and making an additional distal circumcision incision on the penis. On the right side, the cylinder was explanted without any difficulty. Difficulty was also encountered while removing the connector tubing on the left side, and there was evidence of tissue ingrowth within the Gore-tex sleeve of the connector tubing ( Figure 1) . A new implant was placed without any difficulty. The subsequent course was uneventful, and the patient had a normally functioning implant when last reviewed. Polarization microscopy of the tissue showed the presence of granulation tissue and fibrous tissue that had grown into the woven fabric layer and the foreign body embedded within the granulation tissue (Figure 2 ).
Case # 2
A-68-y-old African-American male had undergone penile implant surgery at another center approximately 30 months earlier. After 6 months, the implant had to be removed because of infection. The patient presented to us with fibrotic indurated corpora and a discharging sinus of the scrotum. A sinusogram revealed a retained Gore-tex sleeve at the other end of the sinus (Figure 3) . Communication with the original surgeon confirmed that during 
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A Rajpurkar et al explantation, the penile cylinders and the tubes were removed easily, but the Gore-tex sleeve was left behind as it was adherent to the surrounding tissue. An exploration of the sinus was carried out and the Gore-tex sleeve that was densely adhered to the surrounding tissues was removed. Postoperatively, the sinus healed uneventfully. After three months, the patient underwent an uneventful placement of another penile implant.
Discussion
This present paper describes two cases of difficulty in removal of the penile implant due to tissue ingrowth into it. To our knowledge, this is the first case report that describes this phenomenon in published English literature. Normally, there is an outer silicone layer in the penile cylinders that is inert and prevents tissue ingrowth into the implant. Hence, there is no difficulty in removing the implant. As long as this layer is intact, direct contact between the middle woven polypropylene layer and the surrounding tissue is prevented. As shown in the first case, breakage of the outer silicone layer exposes the middle layer of woven fabric to the surrounding tissue. Meshed surfaces have been shown to lead to proliferation of cells from the surrounding tissues into the implant. 9 This property led to an ingrowth of tissue within the woven fabric layer of the implant and caused significant difficulty during explantation. Histopathological examination of the tissue confirmed the adherence of fibrous and granulation tissue to the woven fabric layer.
As Gore-tex is a porous material, it promotes the ingrowth of surrounding tissue into the implant [9] [10] [11] [12] and leads to difficulty during explantation. In both the cases, tissue ingrowth was encountered in the Gore-tex sleeve of the connector tubing, resulting in difficulties in removal of the Gore-tex sleeve. Normally, the Gore-tex sleeve can be left behind during explantation if there is a difficulty during repeat penile surgery. However, as demonstrated in the second case, in the presence of infection, it is mandatory to remove the Gore-tex sleeve along with the implant to achieve complete healing of the surgical wound.
Penile implant surgeries have been performed since the early 1970s. Currently, around 15 000 patients undergo penile implantation every year. 13 As the penile implants have a restricted life span, many of these patients follow up for re-implantation secondary to mechanical failure. Although multiple ingenious modifications have been made in the design of the implant to enhance the life span of the implant, the issue of tissue ingrowth has not been addressed. As demonstrated in the cases described above, this may lead to difficulties during explantation. This leads to an increase in operative time, more dissection, use of multiple incisions, all of which increase the risk of postoperative infection. It is therefore necessary for the surgeon to be aware of the possibility of tissue ingrowth when repeat penile surgery is performed, and be prepared to manage this complication.
It is true that the implant may continue to function after the outer sleeve gives way until the inner sleeve breaks too. However, we feel that it is necessary to remove the implant as early as possible after the device develops malfunction due to fluid leakage, because any delay will increase the amount of tissue ingrowth and pose technical difficulties during replacement surgery.
Conclusions
In conclusion, the modern three-layered implants have decreased the incidence of implant malfunction due to the presence of the middle woven layer of expandable polypropylene-like material. However, in cases of rupture of implant cylinders, there is a risk of fibrous ingrowth into the exposed layer of woven fabric that may lead to marked difficulty in removal of the implant. This is an unexpected disadvantage of the middle woven layer. In such cases, it is necessary to extend the incision over corpus cavernosum or even make a distal incision on the penis to facilitate removal of the implant cylinder. Usually, the Gore-tex sleeve can be left behind at the time of re-implantation if it is adherent to surrounding tissue. However, in the presence of infection, it is necessary to remove the Gore-tex sleeve to eradicate the infection.
